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To a 1 mL pressure vial were added styrylsilane (1a, 0.08 mmol), silica (2, 20 mg), acid catalyst (3a, 0.004 mmol) and dichloromethane (0.1 mL). The mixture was stirred at room temperature for 6 h, filtered, and washed thoroughly with dichloromethane, H2O and acetone. Functional group-immobilized silica 4h (1.11 mmol/g) was obtained after drying in vacuo.
-Loading extent of functionalized silica by washing process To a 2.5 mL pressure vial were added styrylsilane (1i, 0.8 mmol), silica (2, 200 mg), TfOH (3a, 0.04 mmol) and dichloromethane (1 mL) (Scheme S1). The reaction was carried out with stirring at room temperature for 6 h. After the reaction, the reaction mixture was filtered, washed thoroughly with dichloromethane, H2O and acetone, and dried in vacuo to give functionalized silica 4s-w-1 (washing process 1), whose loading extent was determined as 0.70 mmol/g by elemental analysis. The silica 4s-w-1 was rewashed with dichloromethane, H2O and acetone, and dried in vacuo to give 4s-w-2 (washing process 2), whose loading extent was determined as 0.69 mmol/g. Finally, the silica 4s-w-2 was washed with sat. aq NaHCO3 solution, sat. aq NH4Cl solution, dichloromethane, H2O and acetone (washing process 3), and dried in vacuo to give functionalized silica 4s-w-3, whose loading extent was determined as 0.71 mmol/g. These experimental results show that the sample of functionalized silica 4s-w-1 was not contaminated by other non-covalent organic species.
Scheme S1. Loading extent of functionalized silica by washing process.
-13 C CP-MAS NMR spectrum of functionalized silica When 13 C CP-MAS NMR spectra of functionalized silica 4s-w-1 ( Figure S1b ) was compared with that of the styryl silane compound 1i ( Figure S1a ), carbon signals of styryl group in 1i were completely disappeared with remaining the thirteen carbon atoms of 11-chloroundecyl and methyl groups without showing any organic carbon species. This result shows that the surface structure proposed for 4s-w-1 is right with high purity.
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Figure S1
. (a) 13 C NMR spectrum of 1i. (b) 13 C CP-MAS NMR spectra of 4s-w-1.
-Preparation of 1a-1g (Table 1) A 2-neck round bottomed flask pre-equipped with reflux condenser was charged with chlorodimethylsilane (3 g, 33 mmol) and 10% H2PtCl6•xH2O (16.4 mg, 0.03 mmol) in 2-propanol (0.1 mL) solution. The resulting solution was stirred for 30 min. Then, phenylacetylene (3.88 g, 38 mmol) was added dropwise and the resulting mixture was stirred at room temperature for 12 h. Unreacted chlorodimethylsilane was removed by distillation under reduced pressure to give crude (E)-chlorodimethyl(styryl)silane, which was used for the next step without further purification.
Benzylmagnesium chloride (2.0M solution in THF, 19 ml, 38mmol) was added dropwise to the crude (E)-chlorodimethyl(styryl)silane and the resulting solution was stirred at room temperature for 30 min.
Saturated NH4Cl (aq.) was added, and the mixture was extracted with diethyl ether. The organic layer was dried over anhydrous MgSO4, filtered, and concentrated in vacuo. Compound 1a (colorless liquid, 5.76 g, 72% yield) was obtained by using column chromatography (n-hexane). Compound 1b-1f were also prepared by using corresponding acetylene derivatives instead of phenylacetylene. -
Large scale production of (E)-(11-chloroundecyl)dimethyl(styryl)silane (1i) (Scheme 2)
A 2-neck round bottomed flask pre-equipped with a reflux condenser was charged with chlorodimethylsilane (15 g, 158 mmol) and 10% H2PtCl6•xH2O (123 mg, 0.24 mmol) in 2-propanol (0.2 mL) solution. The resulting solution was stirred for 30 min. Then, 11-chloroundec-1-ene (13 g, 79 mmol) was added dropwise and the resulting mixture was stirred at room temperature for 12 h. After the reaction, unreacted chlorodimethylsilane was removed by distillation under reduced pressure to give crude chloro(11-chloroundecyl)dimethylsilane, which was used for the next step without further purification.
Chloro(11-chloroundecyl)dimethylsilane was added slowly to LiAlH4 (4.5 g, 118. A 2-neck round bottomed flask pre-equipped with a reflux condenser was charged with (11-chloroundecyl)dimethylsilane (9, 17 g, 68 mmol) and RhCl(PPh3)3 (377 mg, 0.4 mmol) in THF (5 ml).
The resulting solution was stirred for 30 min. Then, phenylacetylene (10, 8.3 g, 81.6 mmol) was added S7 dropwise and the resulting mixture was stirred at room temperature for 12 h, diluted with saturated NH4Cl (aq.), and extracted with diethyl ether. The organic layer was dried over anhydrous MgSO4, filtered, and -Preparation of 1j-1q (Scheme 3 and Table 2 )
-Preparation of (E)-12-(dimethyl(styryl)silyl)dodecanenitrile (1j)
A solution of (E)-(11-chloroundecyl)dimethyl(styryl)silane (1i, 2 g, 5.7 mmol) and sodium cyanide (559 mg, 11.4 mmol) in DMF (10 ml) was stirred at 120 o C for 4 h, diluted by addition of saturated NH4Cl aqueous solution, and extracted with diethyl ether. The combined organic layers were dried over anhydrous MgSO4, filtered through Celite pad, and subjected to column chromatography (n-hexane:ethyl acetate = 10:1) to give 1j (1.77 g, yield: 91 %). 1 
-Preparation of (E)-12-(dimethyl(styryl)silyl)dodecanal (1k)
The solution of (E)-12-(dimethyl(styryl)silyl)dodecanenitrile (1j, 200 mg, 0.6 mmol) in dichloromethane was cooled to -78 o C, and 1.0 M DIBAL-H in dichloromethane (0.7 ml) was slowly added. Then temperature was raised to -40 o C and the mixture was stirred for 1 h. Silica gel and water were added, and the mixture was stirred for 1 h at 0 o C. The organic layer was separated, dried over anhydrous MgSO4 and K2CO3, and filtered through Celite pad. The filtrate was concentrated in vacuo to give a residue that was subjected to column chromatography (n-hexane:ethyl = 10:1) to give 1k (120 mg, yield: 59 % -Preparation of (E)-11-(dimethyl(styryl)silyl)undecan-1-ol (1m)
To a solution of (E)-11-(dimethyl(styryl)silyl)undecyl acetate (1l, 300 mg, 0.8 mmol) in diethylether (10 ml) was added LiAlH4 (52 mg, 1.36 mol) carefully. The resulting mixture was stirred for 1 h, diluted by slow addition of H2Oand extracted with diethyl ether. The combined organic layers were dried over anhydrous MgSO4, filtered through Celite pad, and purified by column chromatography (n-hexane:ethyl acetate 
-Preparation of (E)-(11-azidoundecyl)dimethyl(styryl)silane (1n)
(E)-(11-chloroundecyl)dimethyl(styryl)silane (1i, 2 g, 5.7 mmol) and sodium azide (556 mg, 8.55 mmol) S9 was dissolved in DMF (10 ml), and the reaction mixture was stirred at 80 o C for 4 hours. 
-Preparation of (E)-2,5-dioxopyrrolidin-1-yl 1-(11-(dimethyl(styryl)silyl)undecyl)-1H-1,2,3-triazole-4-carboxylate (1o)
A mixture of propiolic acid (3 g, 43. The mixture was stirred at room temperature for 12 h, diluted with saturated aqueous NH4Cl, and extracted with diethyl ether. The combined organic layers were dried over anhydrous MgSO4, filtered through a pad of Celite, giving a filtrate that was concentrated in vacuo. The resulting residue was subjected to column chromatography (n-hexane:ethyl acetate = 1:1) to give 1o (1.65 g, yield: 63 % give crude chloro(3-chloropropyl)dimethylsilane, which was used for the next step without further purification. LiAlH4 (6 g, 158 mmol) was added to diethyl ether (250 ml) and then chloro(11-chloroundecyl)dimethylsilane was added slowly to the mixture of LiAlH4 in diethyl ether at 0 o C.
Resulting solution was stirred at room temperature for 2 h, diluted by slowly addiding H2O, and extracted with diethyl ether. The combined organic layers were dried over anhydrous MgSO4, filtered, and concentrated in vacuo to give (3-chloropropyl)dimethylsilane (colorless liquid, 3.5 g, 30% overall yield).
A 2-neck round bottomed flask pre-equipped with reflux condenser was charged with (3-chloropropyl)dimethylsilane (3.2 g, 23.4 mmol) and RhCl(PPh3)3 (130 mg, 0.14 mmol) in THF (5 ml).
The resulting solution was stirred for 30 min. Then, phenyl acetylene (10, 2.87 g, 28 mmol) was added dropwise and the resulting mixture was stirred at room temperature for 12 h, diluted with saturated NH4Cl 
-Preparation of (11-chloroundecyl)(methyl)di((E)-styryl)silane (1q)
A 2-neck round bottomed flask pre-equipped with reflux condenser was charged with dichloromethylsilane (6.07 g, 52.8 mmol) and 10% H2PtCl6•xH2O (41 mg, 0.08 mmol) in 2-propanol (0.1 mL) solution. The resulting solution was stirred for 30 min. Then, 11-chloroundec-1-ene (5 g, 26.4 mmol) was added dropwise and the resulting mixture was stirred at room temperature for 12 h. After the reaction, unreacted dichloromethylsilane was removed by distillation under reduced pressure to give crude dichloro(11-chloroundecyl)(methyl)silane, which was used for the next step without further purification.
LiAlH4 (2 g, 56 mmol) was added to diethyl ether (250 ml) and then dichloro(11-chloroundecyl)(methyl)silane was added slowly to the mixture of LiAlH4 in diethyl ether at 0 o C.
Resulting solution was stirred at room temperature for 2 h, diluted by slowly addiding H2O, and extracted S11 with diethyl ether. The combined organic layers were dried over anhydrous MgSO4, filtered, and concentrated in vacuo to give (11-chloroundecyl)(methyl)silane (colorless liquid, 2.7 g, 44% overall yield). A 2-neck round bottomed flask pre-equipped with reflux condenser was charged with (11-chloroundecyl)(methyl)silane (2.7 g, 11.6 mmol) and [Cp*RhCl2]2 (86 mg, 0.14 mmol) in THF (5 ml).
The resulting solution was stirred for 30 min. Then, phenyl acetylene (10, 3 g, 29 mmol) was added dropwise and the resulting mixture was stirred at room temperature for 12 h, diluted with saturated NH4Cl
(aq.), and extracted with diethyl ether. The organic layer was dried over anhydrous MgSO4, filtered, and concentrated in vacuo. (11-chloroundecyl)(methyl)di((E)-styryl)silane (1q, colorless liquid, 1.58 g, 31%
overall yield) was obtained by using column chromatography (n-hexane g, 76% overall yield).
-Preparation of styryl and chloroalkyl group-impregnated polybutadiene 14
A 2-neck round bottomed flask pre-equipped with a reflux condenser was charged with dimethylsilanyl S12 group-impregnated polybutadiene 13 (3 g, 23.9 mmol) and RhCl(PPh3)3 (133 mg, 0.14 mmol) in THF (5 ml , respectively.
-The nitrobenzene detecting ability of 18 (Fig. 2) 3 -Fluorescence spectra of 18 at different concentration of nitrobenzene (Fig. 2a) Before addition of nitrobenzene, the fluorescence spectrum of 18 (2mL CH2Cl2) was recorded (excitation at 330 nm). To 18, 2 mL of 1.2 mM nitrobenzene in CH2Cl2 was added, and the fluorescence spectra of 18 was measured again. Then 18 was washed thoroughly with dichloromethane to give recovered 18. This procedure was repeated by increasing the concentration of nitrobenzene from 1.2 mM to 14.4 mM.
-Fluorescence intensity change during sensing and recycling of 18 (Fig. 2b) Before addition of nitrobenzene, the fluorescence spectrum of 18 (2 mL CH2Cl2) was recorded (excitation at 330 nm). And then, after 2 mL of 14.4 mM nitrobenzene in CH2Cl2 was added, the fluorescence spectrum was measured. After 18 was washed with dichloromethane thoroughly, the fluorescence spectrum was measured. This procedure was repeated three times. 
